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What physical and morphological conditions need to be in place within an urban environment in order 
for Complex Adaptive Systems dynamics arise - such that the physical components (or ‘building blocks') 
of the urban environment have an enhanced capacity to discover functional configurations in space 


































































Welke fysieke en morfologische omstandigheden moeten er in een stedelijke omgeving heersen om de 
dynamiek van complexe adaptieve systemen te laten ontstaan, zodanig dat de fysieke componenten (of 
‘bouwstenen’) van de stedelijke omgeving een grotere capaciteit hebben om functionele configuraties 













































































































































This absence is discussed in Chapter Three, which notes that ‘the planning community has neglected 
its scholarly interest in developing new insights into the nature of spatial relationships, and in 




















CAS operate. Angelique Chettiparamb, in her paper ‘Metaphors in Complexity and Planning’, reacts to 
this rather loose appropriation of CAS, stating that:
…the re-conceptualization must be taken further to achieve three objectives: to explore the connotative 
meanings associated with complexity theory as revealed in different source domains from which the 
theory originates […] to undertake a fuller and more detailed exploration of the abstracted features 
so as to yield the relational structure within the abstraction in finer detail; and to undertake empirical 
work to detail out how the imported structural mapping plays out in the new target domain, thereby 
yielding new insights relevant to this domain, while changing and contextualizing the received 
concepts. (Chettiparamb, 2006, page 82)












both these approaches are fruitful, I wish to consider her call for a ‘more detailed exploration of the 
abstracted features’, and the need ’to detail out how the imported structural mapping plays out in the 
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§  1.3 Research Problem:
Until recently, the ‘work’ of urban design - from a practitioner standpoint - has been predicated upon 
the completion of master planning schemes: an approach that typically set goals and then attempts 
to impose a linear trajectory to achieve these goals.  Here, 'city planners and the plans they produced 
assumed that cities were in equilibrium and the focus was almost entirely on implementing some form 























































































Here, as suggested by de Roo & Rauws, ‘it is a matter of stimulating the diversity of development that 
link in with the current potential of the area. Embracing diversity, and therefore increasing flexibility 

















depth in Chapter Five, Considering how Morphological Traits of Urban Fabric Create Affordances for 





































What physical and morphological conditions need to be in place within an urban environment in order 
for CAS dynamics to have an opportunity to arise - such that the physical components (or ‘building 
blocks’) of the urban environment have the capacity to discover functional configurations in space and 







A undertake a detailed examination of the key dynamics associated with complex adaptive systems that 
allow these to hold emergent, self-organizing and evolutionary capacity (regardless of the system under 
study);
B identify the corresponding physical characteristics that need to be present within the urban 
morphological setting in order to instigate the unfolding of similar dynamics;
C formulate and corroborate a clear analogical appropriation of CAS theory that illuminates the basic 
requisite requirements for physical urban environments to function as Complex Adaptive Systems.
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D develop a conceptual framework that makes the principles of urban CAS dynamics more 
understandable, intuitive, and operational for urban designers and planners;
E  demonstrate how this formulation might be employed to steer design processes, whereby designers 
create ‘potentialities’ rather than designs, and steer or instigate - rather than control - dynamic urban 
processes.

















journeys were […] largely emergent or inadvertent; researchers adjusted their work according to the 
evolving question or emergent realities of the projects on which they worked.’ The authors continue, 
‘we must be more aware of the need for a [research] journey when approaching complex systems’, 
while maintaining  ‘an awareness of the researcher’s relative position in the field, as an individual who 

























































































threads of inquiry so as to achieve my target goal, to: develop an understanding of key morphological 












the chapters, but is most thoroughly reviewed in Chapter Two, ‘Research In Urbanism And Planning 





























of urban research that each draw selectively from different aspects of CAS theory [Figure 1.4]. These 
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exploration of urban phase space in an incremental, fluid manner. Chapter Four, ‘Tactical Urbanism 













































































Fifth: develop a conceptual Framework for relating Urban morphological traits to CAS dynamics: The 
central hypothesis of Chapter Five is that the physical traits of form are not neutral, but instead have 
specific performative capacities that enable complex processes to unfold. Chapter Six, ‘From Form to 
































































examines how ‘material artefacts’ that make up the urban fabric, might ‘restrict, constrain, contain 
and connect the mobility of relational things’ (Jones, 2009: 496) By doing so, it responds in part to 
comments by EEG theorists Martin and Sunley, who note that:
The role that spatiality plays in underpinning complex adaptive behaviour is poorly understood. While 
many of the leading accounts of complexity and complexity economics discuss system movements in 
‘state-spaces’ and their adaptive walks on ‘fitness landscapes’, they say little about geographic space 





























MODIFIED LYNCHIAN URBAN FRAMEWORK
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Chapter One,  the Introduction, establishes the research context, defines the key research questions, 
and outlines the main research tasks. It then provides an overview of how the dissertation is 
structured, and how each component of the research contributes to addressing the key research tasks.
PartTwo: Context - Overview of CAS principles and Urban Precedents
These three articles form part of the background research, in which I undertake a literature review and 
also look to precedents of urban design and planning that can be considered as examples of CAS.
Chapter Two in this section, Research in Urbanism and Planning drawing from Complex Adaptive 
Systems theory: Divergent definitions, concepts, methodologies, and trends, is the literature review that 
outlines the history of CAS theory, key contributions and various streams of urban thinking that draw 
from CAS. 
Chapters Three and Four, Situating Complexity in Contemporary Landscape Practice, and Tactical 




Part Three: Hypothesis - The Urban Environment as Phase Space
This section presents the broad hypothesis that forms the core of the argument: that the characteristics 
of urban form are important in terms of how complex forces come to be anchored and situated in place: 
and that without the existence of particular kinds of urban form, certain productive urban processes 
may fail to become ‘moored’ even if other social, economic, and political factors are in place.
Chapter Five in this section, Considering how morphological traits of urban fabric create affordances 

























Part Four: ‘Augmented Morphology’ - how information technologies allow us to re-read the city
The two articles in this section together discuss how the key features of materialized CAS processes 
might be further operationalized in a world where the physical ‘stuff’ of the urban fabric is augmented 
through digital capacities. Information is a core part of what makes a complex system unfold, and new 
informational capacities may take us beyond the standard morphological conditions that we are able 
to ‘read’, to enable augmented ‘readings’ that allow for new kinds of urban unfolding. This section, 
while speculative, is predicated upon the same principles outlined earlier– albeit with this augmented 
capacity for information transfer. 
Chapter Eight of this section, Conceptualizing urban infrastructures as ‘smart’, decomposable, and 
information-processing agents, considers how the co-mingling of digital interfaces (apps and sensors) 
within ‘smart’ artefacts can augment evolutionary morphological processes. 
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Part Six: Coda
The Coda, while pertaining to the core research of this dissertation, does so in a rather lateral and 
diffuse manner. The decision to include this article reflects my sense of its importance as part of my 
general research interests undertaken over the past number of years. The reader interested in engaging 
only with the central argument of the dissertation is, of course, encouraged to read the chapter, but its 
omission does not negatively bear upon the integrity of the overall thesis.
Chapter Eleven, The Turkish Tea Garden: Exploring A Third Space with Cultural Resonances,  provides 
an analysis of an urban node in Turkish public space. It discusses the importance of a particular, 
physically situated and specific urban ‘hub’ where complex forces can intermingle. 






























PART 2 Context: Overview of CAS Principles 
and Urban Precedents




































































 – Adaptive and evolutionary | Create catalyzing environments that adapt to unknown futures; 
 – Described by scale-free/nested mathematical hierarchies | Develop overlapping, interacting, 
organizational hierarchies;
 – Organized through flows and interactions | Leverage infrastructure and flows;
 – Subject to non-linear and historical processes | Allow for non-linear, open-ended, and contingent 
transformations over time;
 – Characterized by self-organizing & emergent behaviours | Foster process-driven, emergent outcomes;






























































































































































































































§  2.2 Part 2: Defining CAS:
While various researchers have sought to define ‘principle’ components of Complex Adaptive Systems, 
these principles vary with no ‘authoritative’ definition in place. Surveying CAS, Philosopher Paul Cilliers 
remarks, ‘the concept remains elusive at both the qualitative and quantitative levels’ (1998, page 2). 
Francis Heylighen echoes this sentiment, stating:
Qualitative descriptions can be short and vague, such as ‘complexity is situated in between order and 
disorder’. More commonly, authors trying to characterize complex systems just provide extensive lists or 
tables of properties that complex systems have and that distinguish them from simple systems. These 
include items such as: many components or agents, local interactions, non-linear dynamics, emergent 
properties, self-organization, multiple feedback loops, multiple levels, adapting to its environment, etc. 
The problem here of course is that the different lists partly overlap, partly differ, and that there is no 
agreement on what should be included. (2007, page 4)
These disagreements result in considerable ambiguities in how concepts are discussed. Different 
discourses engaging CAS often employ descriptors that, while intending to describe the same 
features, are generally not agreed upon. Hence, terms including ‘manifold’, ‘phase space’, ‘space of 

























described as, ‘systems comprising large numbers of coupled elements the properties of which are 











 – adaptive, evolutionary, and rule-based;
 – comprised of a variety of agents;
 – described by scale free/nested mathematical hierarchies;
 – characterized by self-organizing and emergent global properties;
 – organized by flows and interactions; and

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 Mechanisms enabling selection processes (including):
 – adaptive and evolutionary/rule based
 – comprised of a variety of agents (= Emergence of fit agent behaviours/rules or schema)
2 Forces mediating selection context (including):
 – organized through flows/interactions
 – subject to non-linear/historic processes
3 Properties of selection outcomes (including):
 – scale free/nested hierarchies
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a  Computational Geography's emphasis vis a vis CAS b  Landscape Urbanism's emphasis vis a vis CAS




e Evolutionary Economic Geography's emphasis vis a vis CAS f Assemblage Geography's emphasis vis a vis CAS 
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urbanism. As David Byrne notes ‘complexity is emancipating’. He continues, ‘this is very far from trivial 









The research work to understand the nature of ‘more adaptable urban tissues, capable of adjusting to 













are examined ‘within a complex system [that] supports the postmodern view of a multiplicity of 










































‘agencement’ - ‘arrangements endowed with the capacity of acting in different ways depending on 
their configuration’ (Jacobs, 2011, page 417). Dovey (2012), proposes adopting the phrase ‘complex 
adaptive assemblage’ to define assemblages. He highlights their similarity to ‘emergent structures’, 
wholes that are, ‘formed from the interconnectivity and flows between constituent parts – a socio-
spatial cluster of interconnections between parts wherein the identities and functions of parts and 
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emergent property might be one that supervenes on, without necessarily being definable in terms of (or 
reducible to) a physical base’ (Baas and Emmeche, 1997). Here, ‘the recursion lies in the effect that 
















of a variety of 
Agents
Organized 
via flows & Inter-
actions
Subject to non-lin-










































- fit building 
components;










































- fit building 
blocks/ rules;












































































cross-disciplinary appropriations (particularly from physics) observes that, ‘as provocations to the 
imagination they may be wonderfully stimulating; as implicit assertions of a single ontology they need 








Re-conceptualization must be taken further to achieve three objectives: to explore the connotative 
meanings associated with complexity theory as revealed in different source domains from which the 
theory originates […] to undertake a fuller and more detailed exploration of the abstracted features 
so as to yield the relational structure within the abstraction in finer detail; and to undertake empirical 
work to detail out how the imported structural mapping plays out in the new target domain, thereby 
yielding new insights relevant to this domain, while changing and contextualizing the received 




































































interactions played out in physical form. Rather than trying to control, analyse, theorize, communicate, 







as contingent and subject to historical unfolding. Projects adopt, ‘the language of flows, shifting 
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populations, succession, patches, dynamic systems, matrices, self-organisation, instability, etc., […




gap between the theory of planning versus the object of planning. While there has been a concerted 
effort to integrate CAS perspectives into theories of planning (Sengupta et al., 2016), much less work 
has been produced on how CAS perspectives might influence or advance the object of planning – the 


























































and Stengers, 1984). This allows them to seemingly violate the second law of thermodynamics – 












 – organized through flows and interactions;
 – subject to non-linear and historical processes;
 – adaptive and evolutionary;
 – comprised of a diversity of agents;
 – described by scale free/nested mathematical hierarchies; and
 – characterized by self-organizing and emergent features.
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Figure 3.1  illustrates the relationships of these six defining attributes of CAS, and how these pertain 




























§  3.3 Part 3: Landscape Urbanism History and Principles
Landscape’s being is constituted through the unfolding practices that surround it. Its presence is not 
engendered by features in the landscape itself but by the various ways it is called forth and put to 
task. In this sense the only thing that ever is is the practices that make it relevant. While it appears 
as a definable material space, its materiality is constituted by the totality of possible performances 









Less about the construction of finished works, and more about the design of ‘processes’, ‘strategies’, 
‘agencies’, and ‘scaffoldings’ - catalytic frameworks that might enable a diversity of relationships to 
create, emerge, network, interconnect, and differentiate. (Corner, 1997, page 102)
A series of works, subsequently executed by OMA, West 8, Field Operations, Stoss, and Mathur/da 
Cunha (particularly in the Downsview Park and Fresh Kills Competitions), continued to expand upon 





‘landscape as contrivance, primarily visual and sometimes also iconic or significant’ and landschaft 
‘landscape as an occupied milieu, the effects and significance of which accrue through tactility, use, 
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surfaces they [landscape urbanists] see are not just visual patterns but more mutable and thickened 



























…like phase space, plasticity does not license multitudinous open-ended possibilities: it works within 
the existing parameters of material possibility, but unlike topology, deformations reshape the whole 









On the face of it this may seem like a contradiction in terms: the deliberate design of spontaneous 
interactions. But it is not. Physical environments have something to offer their users. An environment 
provides ‘possibilities for action’ or ‘affordances’. […] our designs depend on a single physical 





investigate the provision of, ‘a directed field for the occupation of the site over time: a kind of loose 
scaffold that supports the adaptive ecology of urban life ... a system of movement, service and support 





























































§  3.4 Part 4: Landscape Urbanism Case Studies - Overview and comparisons
‘Change is not just willed by us humans but comes about equally through the materialities of the world 
in which we are just a part, and which, through habit, we encompass in the everyday, ever changing, 








































investigates, ‘how to orchestrate on a metropolitan field the most dynamic coexistence of activities 
x, y, and z and to generate through their mutual interference a chain reaction of new, unprecedented 
events’ (Koolhaas and Mau, 1995, page 921)
LA VILLETTE / OMA EVALUATION MATRIX
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FIGURE 3.2   La Villette infrastructural layers (image retrieved from OMA website)
§  3.4.2 Parc de la Villette, (Tschumi)
Following OMA’s unbuilt project, we go to Bernard’s Tschumi’s successful entry for the Parc de la 
Villete competition. Tschumi’s stated goal was to ‘construct a complex architectural organization 







of independent, open-ended and mutable structures. This tactic is intended to, ‘provide the site for 
opportunities and spatial experimentation: a place to trigger response and continuous development 
over time’ (Diamond, 2011, page 25). Thus, both of the la Villette projects:
Shattered the logic of causality replacing it with an aleatoric logic of chance, always allowing possible 
unusual connections. Landscapes emerged not from the organisation of spaces and volumes but from 
collections of fragments in fluid fields of change, a dynamic web of interconnections realised through 




LA VILLETTE / TSCHUMI  EVALUATION MATRIX


















































§  3.4.3 Schouwbergplein, West 8
The next seminal project in the ‘cannon’ of LU is the redevelopment of Schouwbergplein in the 















Schouwburgplein is a permanent urban infrastructure design to accommodate a succession of 
‘dynamic temporal’ activities ranging from skateboarding events to flee-market transaction […] the 
genius of the work lays both in its ability to catalyze transformative shifts within each urban condition 
that affects normalized programmatic components. (Okigbo, 2009, page 134)
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FIGURE 3.4  Diagram illustrating permutations of lighting masts (Image by West8 Architects):
SCHOUWBERGPLEIN EVALUATION MATRIX: 

















































§  3.4.4 High Line, New York (Field Operations)
The designers of New York’s High Line project describe it as, ‘a flexible, responsive system of material 















individual surface elements. They describe the project as, ‘providing flexibility and responsiveness 
to the changing needs, opportunities, and desires of the dynamic context, [...] designed to remain 
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HIGH LINE EVALUATION MATRIX: 
































































The area will gradually transform the existing situation to a diverse living and working landscape. Based 
on the existing qualities and conditions– roads, windmills, water channels, forest ridges, buildings, 
and the piping-system – it will evolve bottom-up. Freeland develops as a rich assemblage of originality 
where everything is possible, and where advanced urban planning is also very basic. What could this 




OOSTERWOLD EVALUATION MATRIX: 















































spatial possibilities independently. 
TABLE 3.6  Oosterwold  strategies related to CAS principles
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The Cube functions as a multipurpose environment. The membrane … [forms] a malleable and 
shimmering curtain that can stand like a wall, be pulled in to reveal the performance space, or function 
as a light-refracting surface - allowing it to morph into a projection screen, concert venue, shelter or 
sculptural object. When the stage is closed, the membrane’s diamond extrusions capture and refract 
internal lighting or projections to their outer surface, creating a unique pixel matrix for artists to 
appropriate at will. (5468796 Website)
FIGURE 3.8  OMS Stage – Sample of Affordances
OMS STAGE EVALUATION MATRIX: 













































§  3.5 Discussion and Conclusion:
By omitting the material world from their theories (i.e., by treating it as contextual or epiphenomenal 
and thus causally irrelevant), planning theorists neglect the important role that things play in 






‘planning theory may have honed my conscience and improved my capacity to deliberate in a complex 
environment, but it did not provide me with guidance, or even an orientation, on substantive matters 











































































































CAS PRINCIPLE: LANDSCAPE URBANISM FEATURE
Adaptive and 
evolutionary








































YES WEAK YES YES
Comprised of 
a diversity of 
agents



















realities. Landscape is thus, ‘a medium uniquely suited to the open-endedness, indeterminacy, and 











predetermining these. This form might be conceived as a ‘mutable immobile … allowing certain 


















































mindset to streamline and optimize processes. Here, ‘city planners and the plans they produced 
assumed that cities were in equilibrium and the focus was almost entirely on implementing some 





















…the work of strategy formation becomes an effort to create a nodal force in the ongoing flow of 
relational complexity. This force is drawn forward through the effort of ‘summoning up’ conceptions 
of an urban area, in ways that selectively lock together some transecting relations, opening up 
connectivities to encourage new synergies to emerge, creating a strategy with persuasive and seductive 
power, that can become itself an ‘actor’ in the ongoing flow of relational dynamics and have affects on 
materialities and identities. This implies that planning efforts have to abandon the idea that there exist 
some pre-given spatial ordering principles that can provide a legitimate basis for interventions in the 






















of complex and reciprocal relations and exchanges’ that underpin planning processes, including 
‘money, power, gender, ethnicity’, it has nonetheless abandoned ‘the contemplation of space in any 
other manner, such as in terms of proportion, pattern, extension, or the spaces between things – in 












the intervention, ‘led to less congestion, shorter travel times, less accidents, more pedestrians, 











































2007). While these sources differ, all engage with ‘open-ended processes and dynamics rather 







































Within communicative theory the planner’s primary function is to listen to people’s stories and assist 
in forging a consensus among differing viewpoints. Rather than providing technocratic leadership, the 
planner is an experiential learner, at most providing information to participants but primarily being 
sensitive to points of convergence. (Fainstein, 2000)
This planning mode focuses upon emergent properties, contingent outcomes, and open-ended 
processes - hence Healey’s employment of the term ‘complexity’. Cities are understood as ‘complex 
performative arenas, where relational webs weave layers of order between heterogeneous social 
groups, filières of firms, governance agencies, etc.’ (Graham and Healey, 1999). The planner’s role is to 
structurally intervene within this web of relations, ensuring fair discourse, whilst remaining cognizant 
that the normative notions of ‘desirable’ end states are contestable. ‘Assessing whether, when, where 
and how to intervene in these relations in an attempt to make a significant difference to trajectories 










§  4.1.2 Post-Structural Methods – Jean Hillier
A second perspective on the integration of relational thinking into planning practice can be 
represented by Jean Hillier’s work. Hillier considers how post-structuralism provides planners 
with a conceptual umbrella for relational planning, ‘concerned with structuring processes and the 











a multiplicity of heterogeneous components, in which heterogeneity or difference plays a crucial 
productive role in the driving of fluxes.’ (Hillier, 2005, page 276). Space accordingly, is ‘a multiplicity 




energies and fluxes they are subject to: ‘these assemblages are never fixed or stable, but always in a 
process of making or unmaking. Such instability (mobility) means that there is always potential for 




...one may be able to anticipate the potential power of force relations between the various actants 
and what they might become capable of achieving. Cartography as a process would request strategic 
planners to diagram and engage the interconnections between elements, to experiment with them and 
anticipate potential tensions and conflicts. What new assemblages might eventuate? What strategic 









‘stage the discourse’; ‘open minds up to new ideas’; ‘give voice to new actors’; explore ‘methods of 
active invitation’; and engage ‘diverse sets of views’ (2011, pages 581–88). Through such discourses 
Hillier’s meshworks are enriched as the dynamics between, ‘the withs and withouts’, ‘power plays’ 
and ‘insurgencies’ (2005, page 288) are unpacked. She states, ‘these tracings then become part of the 




no matter what the discipline, have given serious attention to the phenomenon of space… [they] have 







…what interests Massey is less the understanding of space than the social or political consequences 
of any such understanding. One might thus argue that what Massey offers is not a more adequate 
theorization of space, but instead a theorization of spatial rhetoric and of spatial imagining as this 
forms the core of a spatial politics. (Malpas, 2012, page 228)

















outcomes (Hillier, 2008). She advises that planners examine, ‘via detailed interventions, how different 
innovations may perform in different spatio-temporal circumstances’ (Hillier, 2008). She remains, 
however, non-specific as to the means with which to execute these ‘detailed interventions’, saying only 
that this calls for ‘creative, nonconformist ways of thinking and working, proceeding by intersections, 
crossings of lines, encounters’ (Hillier, 2005, page 284). We will return to this thought later.






















more variables, ‘data requirements exploded to the point where it became impossible to even calibrate, 
never mind validate, such models’ (Batty, 2009, page 53). Discussing these inherent limits, Batty and 
Torrens state that, ultimately ‘such models are pedagogic… demonstrations of what is possible, and in 
















… the political practice of spatial planning [is to] to ‘test out’, via detailed interventions, how different 
innovations may perform in different spatio-temporal circumstances. The complex interplay of factors 
at any specific conjuncture nevertheless means that successful intervention cannot be guaranteed. 
There are always too many unknowns to give certainty. [but]…. they offer an opportunity for creatively 





influence a particular model. However, his models, like Hillier’s mappings, ‘offer an opportunity for 
creatively experimenting with a range of different articulations of these issues’ (Ibid, p.34)
Despite a very different starting point then that taken by Healey and Hillier, I suggest that Batty’s 
computational work ultimately moves strikingly close to one that centres upon providing tools 
to facilitate discourse. Here, as Batty himself acknowledges, models are useful, ‘as much for their 
exploratory and discursive value in a wider participatory process of developing robust but contingent 
knowledge than for their ability to generate good theory’ (2009, page 56). In contemplating The Limits 
to Prediction, Batty and Torrens therefore suggest that a ‘particularly useful’ application of models is 































… for two weeks in 2012, 41 pianos in Toronto, Ontario were modified by 41 artists and distributed 
within the city. Each piano bears the invitation, ‘Play me, I’m yours’. The instruments’ respective 
locations became sites of impromptu concerts, sing-a-longs and discussions;16
… for three weeks in the summer of 2012, ‘Pop Rocks’ transformed one block of downtown Vancouver 
into an informal lounge. Robson Street was closed to traffic and instead occupied by a series of 
enormous bean bag chairs, protected by umbrellas that invited citizens to ‘socialize, rest, eat, or read a 
book in the heart of downtown’ (Vancouver, 2012); and
… in 2012, ‘Popuphood’ in Oakland, California, began to transform vacant storefronts into vibrant 
businesses. The small business incubation project provided free initial leases for start-ups, thereby 
16 Concept developed by Luke Jerram.
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lowering their risks of entering the marketplace. Organizers concentrated these enterprises onto one 
specific block, creating a sustained flow of clientele and promoting synergies between stores. Following 
the initial pilot period, successful enterprises transitioned to permanent status with long-term leases, 










complexity of cities, planners would instead create the circumstances whereby city designs might 
emerge directly through the harnessing of complex adaptive processes.
§  4.3 Part 3: City Crossing Competition -  steering complex processes in situ  
The task of city planning has become less one of producing the simple order of ‘rational’ urban plans, 
but one of how best to generate and maintain the functional complexity – or complex functionality – 
traditionally possessed by cities…The somewhat paradoxical challenge of planning then becomes one 
of how to ‘plan’ a kind of complexity that seems to have arisen ‘naturally’ in traditional cities, without 







Hillier’s call, (referenced earlier), for creative, nonconformist ways of thinking and working, proceeding 























classes of underutilized urban terrains, catalogued as: rooftops to inhabit, walls to scale, streets to 







to capture the diversity of urban actions. These were (provocatively) labelled as: urban play, urban 




















times, contingent programs, and contingent sites - brought together in various permutations and 
combinations. The 7 x 7 x 7 matrix [Figure 4.1] of space, time, and action formed the conceptual 
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forecasting scenarios, a ‘plane of consistency [where] all possible events are brought together and new 
















actors, forms or processes are defined less by a pre-given property and more by the assemblages they 
enter and reconstitute’, and where emphasis is placed upon, ‘the depth and potentiality of urban 
sites, processes and actors’ (McFarlane, 2011a, page 209). Here, agency is extended to consider the 
material properties and capacities of particular settings, and we become interested in the framing of 
‘potentialities’. This refers,
...both to the intensity and excessiveness of the moment— the capacity of events to disrupt patterns, 
generate new encounters with people and objects, and invent new connections and ways of inhabiting 
everyday urban life—and to the potential of urban histories and everyday life to be imagined and put 
to work differently, whether in the form of blueprints, models, dreams or hope for a better city, or in 
the capacity of random connections to generate the possibility of new ideas, encounters and collectives. 
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recently used temporary trials to test the viability of car-free streets. Here, the first year is treated as 
a trial, whereupon ‘the city observes how well the space is used, as well as the effect on motor vehicle 













§  4.4 Part 4: Urban Tactics as Complex Adatpive Unfolding-





































































§  4.5 Conclusion
A successful and sustainable evolutionary system will clearly be one in which there is freedom and 
encouragement for the exploratory search process in behaviour space…a result of the existence of a 
















...enhance the system’s adaptive capacity by increasing the diversity of an area’s spatial functions 
and structures. Obviously, not all developments will be equally successful in every area. We therefore 
speak of strengthening the ‘pluripotential’ of an area or region. It is a matter of stimulating the 
diversity of development that link in with the current potential of the area. Embracing diversity, and 
therefore increasing flexibility and the possibilities for responding to uncertainties, could create more 







planners and urban designers, in manners that enable ‘a process that to some extent includes design, 











provide insights into the relations between CAS and material potentiality. These explorations 
contribute new conceptual resources pertaining to the situated and specific nature of urban design, 
one that considers, ‘urban planning as an act of interference: a practice of physical interventions in the 
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PART 3 Hypothesis: The Urban Environment 
as Phase Space























The first of the three articles in this section, ‘Considering how Morphological Traits of Urban Fabric 



















































































































































































to geography, Jones describes phase space as, ‘captur[ing] all the possible spaces in which a spatio-





come to be embedded within the constraints of territory. And yet, Jones argues, ‘regions are being 
constructed, anchored and mobilized in and through territorially defined political, socio-economic and 
cultural strategies.’ Phase space, by contrast, ‘acknowledges the relational making of space but insists 
on the confined, connected, inertial and always context-specific nature of existence and emergence […] 
on the compatibilities of flow like (networks etc) and more fixed (scales, territories, regions, etc.) takes 
on space’ (Jones, 2009: 489). Rather than merely being the resultant manifestation of global forces, 
the specificities of ‘discrete territories in the spheres of economics, politics and culture, matter.’ (Jones, 
2009: 501, emphasis in original). This sentiment is echoed by Evolutionary Economists Martin and 
Sunley, who remark that,
...the role that spatiality plays in underpinning complex adaptive behaviour is poorly understood. While 
many of the leading accounts of complexity and complexity economics discuss system movements in 
‘state-spaces’ and their adaptive walks on ‘fitness landscapes’, they say little about geographic space 

























§  5.1 Part 1: Territorial Anchoring of Relational Space
Fluid sociospatial relations and flows require a degree of permanence, of fixity of form and identity – 
whether in terms of the boundaries of the firm, of national states or of local place […] spaces, flows and 
circuits are socially constructed, temporarily stabilized in time/space by the social glue of norms and 







concepts of relations and networks [that] are in themselves descriptive categories and therefore devoid 
of explanatory capacity’ (p.42). He argues for the need to move beyond ‘recognizing the de facto 
differences in relational geographies to theorizing explanations of difference’ (2005: 42 emphasis in 
original). David Harvey concurs, stating that, ‘[the] reduction of everything to fluxes and flows and 




explanation impossible (Sayer, 2000).
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affordances in relation to human actors – as the ‘nexus of human practices and material arrangements’ 
(Schatzki, 2005, page 465). Schatzki considers ‘the layout of material settings’ (2003, page 197) as 
complementing our understanding of macro and institutional factors by examining how actions are 
shaped by specific locales, guiding how various socio/economic relations are performed in situ. Thus, 
features such as ‘the organization of offices, passageways, and other rooms’ (2003, page 197), play 






trajectories. But environmental affordances differ from environmental determinisms in that, ‘the 
affordances of an artifact are not things which impose themselves upon humans’ actions with, around, 
or via that artifact. But they do set limits on what it is possible to do with, around, or via the artifact.’ 
(Hutchby, 2001: 453). I therefore wish to ‘pay more attention to the material substratum which 
underpins the very possibility of different courses of action in relation to an artifact’ (Hutchby, 2001: 
450). Here, the physical environment is neither a passive setting for human actions, nor a determinant 
cause of human behaviour, but rather ‘ a manifold of action possibilities’ (Withagen, De Poel, Araújo, 
et al., 2012: 251). There is thus a ‘mangling’ (Pickering, 1993) and an ‘imbrication’ (Leonardi, 2011) 
between the human and the (urban) material artifact that enables or constrains possibilities for action 






















§  5.2 Part 2: Principles derived from EEG and CAS theories
Classical Economic and Geographic models conceptualize spaces and economies in ways that ‘favor 
simplification and parameterization of flows and stocks, a process that assumes that the system exists 








or complexity approaches, there are no inherent contradictions between the two. Rather, ‘it is the 
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EEG considers the firm and its institutional practices as the ‘agent’ - the basic unit of analysis – 
exploring this fitness landscape. Each firm or agent, ‘interacts with a subset of other agents, and each 











each agent, ‘originates, adopts, adapts and retains a novel generic rule’ (Dopfer, Foster & Potts, 2004: 
269). Here, ‘the mechanism by which biological systems tune is the result of standard statistical 
mechanics, whereby ensembles move randomly through all phase spaces of the system over time. […





... a form of search algorithm that recursively explores a combinatorial problem space, seeking out 
solutions that are more fit than others according to some notion of fitness […]. Evolution is not the only 
form of search algorithm (e.g., matching routines for searching databases), nor is it the only algorithm 
that iteratively searches combinatorial problem spaces across a fitness surface […]. Rather we can 
identify it as a particular form of search algorithm that uses the Darwinian operators of variation, 







§  5.3 Part 3: Urban Features that support the exploration of spatial trajectories
Space makes a difference in terms of settings or contexts […] social processes do not occur tabula rasa 
but always ‘take place’ within an inherited space constituted by different processes and objects, each 













































 120 Complex Adaptive Systems  & Urban Morphogenesis
§  5.3.2 Minimum Functional Size, Parallel Iterations, Multiple Functional States
In a casual discussion held a few years ago with a business entrepreneur, he described his search for 
rental space in a downtown centre: ‘I wanted to open a café bar housed in only 300 square feet, but 















widely a system is made to move through its state space, the more quickly it will end up in an attractor. 





‘inherited routines and practices, and the sets of social relations that underpin them, can become 
disadvantageous as economic circumstances change’ (MacKinnon et al., 2009, page 133). In these 
cases, any observed persistence of a given system stops being the result of fitness, but is instead a 





















































































do not communicate directly but only via the intermediary medium of the mound. All complex 
systems possess specific material/physical features that act as mediums ‘for carrying interactions, 


















located firms. Here, co-located firms ‘are well informed about the characteristics of their competitors’ 
products and about the quality and cost of the production factors that they use. Advantages of 






































































about a system can be expressed as ‘H’, a term ‘introduced by Shannon as a measure of the capacity 




H can in general be interpreted as a measure of our ignorance about the system’s state [...] Reducing 
H can be interpreted similarly as either gaining information, or putting a constraint on the system, 
so as to restrict its freedom of choosing a state. Self-organization as the appearance of coherence or 





















...after a period of time [feedback processes encourage] a region to take the lead purely by accident. 
What is important here is that this lead brings additional advantages (better infrastructure, more 
specialized services, etc.) to this particular region, due to the agglomeration of firms. In other words, 
after a threshold (a specific number of firms in the region) has been crossed, the leading region 
becomes more attractive for new firms to locate there, even if these firms have other locational 






interweaving of ‘local interactions with recirculation, allowing resources to be used over and over 
again’. These synergetic configurations, permit agents to ‘differentiate their use of resources over time 











...the initial neutral space is [over time] transformed in real places as the new sectors and new 
infrastructure networks become spatially concentrated in some regions according to a path dependent 




















































comings-together of the situation’ (Woodward et al., 2012, page 216):.
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ability to affect that world remain largely embedded in localized settings and practices (Malpas, 2012). 
If, as Bathelt and Glucker state, ‘economic action is a process, situated in time and space’ (2003, page 
136) then it is important to know what constrains the time and space that sets the context for action. 
We need to consider ‘specific time/space contexts, discursively and materially formed and concretized’ 
(Hudson, (2004) p. 459), and look ‘beyond what is possible […] to focus on what is compossible […] in 



















































who have no qualms about fighting for their preferences, even if they are narrow, short-sighted and in 

































































consistent with contemporary urban ‘best practices’ and that it, ‘could have been plucked from any 
current policy source - if the European Union were ever to frame an Urban Policy, this is how it would 





























































a 2002 interview she states,
'The places they have built, they don’t seem to have a sense of the anatomy of these hearts, these 
centres. They’ve placed them as if they were shopping centres. They don’t connect.’ She continues, ‘big 
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cities have a lot of main squares where the action is, and which will be the most valuable for stores and 
that kind of thing. They’re often good places for a public building -- a landmark. But they’re always 
where there’s a crossing or a convergence. You can’t stop a hub from developing in such a place. You 
can’t make it develop if you don’t have such a place. And I don’t think the New Urbanists understand 















§  6.2 Part 2: Reconsidering the Image of the City
Traditional definitions [of urban design] constitute descriptions of perceptible surface structures […] a 
bit like trying to define gravitation in terms of apples falling to the ground, by what colour the apples 
are, what type of apple, how they compare to apples falling off other trees etc., in the absence of a 
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Despite the method’s broad dissemination, Lynch himself was highly critical of the way his framework 
came to be used.24 He laments how the terms erroneously, ‘elicited a static image, a momentary 
pattern’ (1995, page 252):
It seemed to many planners that here was a new technique – complete with the magical classifications 
of node, landmark, district, edge, and path – that allowed a designer to predict the public image of any 
existing city or new proposal. For a time, plans were fashionably decked out with nodes, and all the rest 







DPZ’s vocabulary of spatial units reflects a distinctly Lynchian influence. Neighbourhoods are linked to 
and divided from other neighbourhoods by ‘corridors’ or paths created by major roads and/or natural 
features. ‘Districts’ are ensembles of streets or even entire neighbourhoods dedicated to specialized 


































§  6.3 Part 3: Reframing Lynch to consider CAS Dynamics
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‘inverting’ his terms such that they become emblematic of processes (described above), rather than 
formal features [Table 6.1].27
MODIFIED LYNCHIAN URBAN FRAMEWORK






































































































































































and that this ‘should be useful or in some way rewarding’ (Plater-Zyberk et al., 2003, page 82), 
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ants, pheromone traces guide ant behaviours. But this marker requires both the pheromone itself (the 
information), and the shared medium of the ground to act as repository for this trace [Figure 6.4].
































modernist contexts do not [Figures 6.5 + 6.6].















describes as, ‘typical elements and densities […] differentiated and separated in space’ and ‘a quantity 














is also a ‘differential in the urban surface’ (Read, 2007a) where certain activities are more possible. 
Thus, ‘in certain places it is possible (or coherent) to imagine certain things, where those things may 
not be imaginable (or coherent as imaginations) somewhere else […] A location where such a coherent 
imagination may lead to realization is precisely and practically an ‘enabling place’’ (Ibid).
I argue that certain kinds of urban fabric of ‘cells’ are more enabling for the manifestation of possible 














Districts = Emergent Patterns
In CAS an emergent structure is one where agents have coalesced into stabilized patterns of 
interactions that effectively process and partition that system’s resources (Heylighen, 1989). Termite 
mounds provide an illustrative example. The mounds are subdivided into distinct spatial districts, 
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including areas for venting, storage, a lair, and nursery. Initially random form-shaping actions of the 
termites imbue the mound with information, which thereafter cue subsequent actions – creating a 
cycle whereby emergent structural features constrain the behaviours of the termites encountering 
the mound at any given moment (Bonabeau et al., 2000). As the architecture develops, the mound 
incorporates increasingly distinctive functional variants. The dynamics that lead to the morphogenesis 
of this structure ensure that the scale of each variant is suited to the environmental conditions and 










time, which embodies vitality [Figure 6.7 + 6.8]..
FIGURE 6.7  Intrinsic production FIGURE 6.8  Extrinsic production
§  6.4 Discussion
The longterm danger of the quest for legibility, beyond the boredom of formularized urban design, is 
that […] we seek to build the legible city out of a kit of parts – paths, nodes, landmarks, districts and 








Dovey et al recently advocated to join the ‘sciences of complexity and adaptation to the social theory 
framework of assemblage thinking with its focus on the productive flows, synergies and alliances 





















































This article was previously published in International Journal of Islamic Architecture (2015)
Preamble
The year is 2006. It is my first day in Istanbul with my mother, and we have just wandered from our 
hotel, the Taş Konak, after settling in from our afternoon flight. It is early evening, and we are strolling 
the streets of the city. We amble past merchants in the Bazaar, each calling to us – ‘Come in! Just to look 
not to buy’, ‘Hello/bonjour where are you from? American? France?’ and ‘Come ladies! Sit and drink tea 
with me’. We thread our way along streets, drifting deeper into the market, when yet another merchant 
startles us as he smiles and states, ‘Hello, Canadian mother and daughter from Taş Konak! Please come 
in to take a look.’
Who is this man? We have never seen him before, nor he us. But he knows who we are, the nature of our 
relationship, and where we are from. In a city of more than 10 million people, amid a throng of tourists, 
and within a few hours of landing, our presence has been noted, transmitted and successfully deployed 
to draw us into this particular shop, with this particular merchandise.
Later, our host will summon tea. Tulip-shaped glasses appear, like magic, carried on a silver tray by a 
young boy who quickly disappears. The tea serves as part ritual, part sales pitch – connecting with time 
honoured traditions of hospitality to strangers, while serving to extend our stay in the shop as our host 
describes the wonders of his carpets.
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This dance of knowledge, flow and traditions that extends throughout the labyrinth of the Bazaar is part 
of a weave of complex relations that unfolds in and through the urban fabric. My mother and I enter 
into this weave and our flow is quickly directed and modified by complex forces on the ground, bringing 
us to this particular juncture of site, meaning and culture.
§  7.1 Part 1: Historical Stability - Formation of Districts within the Grand Bazaar
The Bazaar was neither simply a Tower of Babel nor a picturesque scene: it was a complex reality that 










foundations, ‘were created in the towns and cities of the Ottoman Empire in early times by the 
sultans, their mothers, and high-ranking state officials. Being financially as well as administratively 
autonomous, these foundations were responsible for the construction of the cultural and commercial 

















































evolve into permanent locations. Thus, ‘the itinerant vendors of retail goods opened shops and were 
sedentarized […] when one peddler’s business flourished, others came and built shops next to his. The 





foundations, structured and stabilized these locations by instituting a ‘pre-capitalist form of 
agglomeration’ (Modarres, 2012, page 251). But the number of merchants in a guild and the size of 
the district they occupied varied ‘according to the vicissitudes of the market’ (Yildirim, 2008, page 82). 
While it has generally been assumed that guilds exercised a high level of control over membership, 
quality and price restrictions, Eunjeong Yi observes that, ‘guilds apparently did not attempt to impose 
strict regulations on people coming into their trade or leaving it […] shops changed hands freely and 
with little signs of involvement on the part of guild authorities’ (Yi, 2004, page 53). Yi notes that as 
the city’s population grew, the infrastructure provided for specific trades proved inadequate and 
merchants moved outside the confines of their initial district. The location of each guild in Istanbul 
therefore did not remain confined to specific streets or quarters and ‘spatial concentration was not a 





2008, page 92). The impact of this system was twofold. First, when craftsmen lost their certificates, 
‘[they] sought to practice their crafts outside the area designated for their guilds.’ Second, ‘the selling 
of gedik certificates enabled people with no artisan background to enter the guilds. Thus the gedik 
implied not only the spatial disintegration of the guild system but also significantly hampered its 
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A Bazaar Districts, 1960. 





§  7.2 Part 2: Properties of Complex Adaptive Systems
The valuable city is not an ordered one, but one that can be ordered – a complexity whose pattern 
























































§  7.3 Part 3: Applying CAS to Urban Phenomena
The above features of CAS apply to any system domain (physical, chemical, biological, etc.), but are 







































































§  7.4 Part 4: Modern Flux -The Bazaar as a Complex Adaptive System
A settlement is a valued arrangement, consciously changed and stabilized. Its elements are connected 
through an immense and intricate network, which can be understood only as a series of overlapping 
local systems, never rigidly or instantaneously linked, and yet part of a fabric without edges. Each part 
has a history and a context, and that history and context shifts as we move from part to part (Lynch, 
1984, page 116).















 156 Complex Adaptive Systems  & Urban Morphogenesis
characteristics assume agency (in the way that stock prices, within the complex system of the market, 














This occurs in some jewellery sections and at currency exchanges [Figure 7.3, images 1 - 4]. Similarly, 
corner cells are often bisected to create two triangular stores. These operate independently, facing 
adjacent streets at right angles.
1 Image showing neighbouring cells/shops 2 Two independent cells joined to form one shop













to evolutionary economists, ‘differential profits leading to differential growth rates render fitter 
routines to become more dominant’ (Boschma and Frenken, 2005, page 278).
These processes are echoed in the shopkeepers’ personal narratives. One owner, discussing 
transitioning from traditional carpet sales to custom patchwork rugs, explains: ‘we started really 
small and in a way, very amateurish, but we received very positive feedback and became a name for 
patchwork’ (interview with Memet Güreli, 2013). Gradually, he converted his stock to fill this niche 
and opened a second location. Another source describes how an owner had, ‘[begun] an internship 
here when he was just 12 years old and after years of training he operates three stores, all different 
from each other. His principal store, on the main street of the bazaar, turns merchandise 13 times a 











An agent explores a new rule and its capabilities. This is a phase of learning and experimentation for 
a single agent, but as other agents also adopt the same rule, adoption, in turn, drives adaptation. This 
process of evolution re-structures the market and the organizational environment. (Dopfer et al., 2004, 
page 272)
This step-by-step succession process takes place in the bazaar, where unsuccessful enterprises fail, 
shops transition to new owners, (selling the same or different goods) and ‘market competition acts 






















your name has received the personal-credit of the others in your social and business circles, then money 




While the new banking laws in Turkey require a financial statement, being tradesman in the Grand 
Bazaar is enough of a statement for a bank. By comparison with the rest of the country, it is a very 
simple matter to conduct a credit check in the Bazaar because everyone knows each other and, as a 
result, the failing on credit payments, quite high nationwide, is almost unheard of here. (Mortan and 
Kücükerman, 2009, page 227)


























space) are more private and removed from flows [Figure 7.4, images 3-6].
3  Nuruosmaniye Kapısı. 4  Bazaar Gateways: entry from the West,














































(1) The mobility of human capital as the carrier of (often tacit) knowledge in these areas, (2) the 
transfer and feedback of information via dense (mainly informal) networks of local actors, reinforced 
by the techno-industrial specialization of the area, and (3) a common local culture of trust, based on 













I notice the lacking social attention and respect towards one another when I compare it with the recent 
past. We all come here for our ‘bread-money’ but that does not mean that we should be ignoring the 













































































Buzz consists of specific information and continuous updates of this information, intended and 
unanticipated learning processes in organized and accidental meetings. In this context, actors are not 
deliberately ‘scanning’ their environment in search of a specific piece of information but rather are 
surrounded by a concoction of rumours, impressions, recommendations, trade folklore and strategic 



































FIGURE 7.7  Çakır Ağa Mosque.. FIGURE 7.8  Friday Prayer: Yağlıkçılar Caddesi.  
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eye on their store [Figure 7.9]. The entrances to shops thus serve as informal gathering places. When 
customers arrive, these tacit encounters shift to other storefronts. Merchants watch over the goods of 
other merchants, especially during prayer, when shops are vacated and merchandise is simply covered. 











FIGURE 7.10  Ablution Fountain: Bodrum Han. FIGURE 7.11  Hans today: Bodrum Han.
Some manufacturing persists in the hans [Figure 7.12], but this has diminished as larger-scale 
manufacturing workshops have relocated to peripheral regions. Hans on the streets surrounding the 
covered bazaar, while morphologically similar to those inside, operate differently. Whereas hans in 
the bazaar house heterogeneous shops on the main level, hans on the outside are more homogenous, 
storing and selling specific merchandise such as luggage, fabrics or silverware that is also sold in the 

























strategies. EEG discusses the advantages of these ambient signals whereby, ‘firms benefit from their 
co-location through which they are well informed about the characteristics of their competitors’ 
products and about the quality and cost of the production factors that they use. Advantages of 
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up in a queue to collect a resource payoff: ‘as the number of players in the queue increases, the payoff 
















market forces. Morton and Küçükerman also make this observation, noting how, ‘Hakan Yılmaz, […] 
attributes his third-generation presence [in the Bazaar] there to his adaptation abilities. First he made 









[Firstly] geographical concentration of industrial activities can generate agglomeration economies 
fostering start-ups and innovation […]. Second, geographical concentration of firms increases the 
level of competition and makes exits of firms raise the average fitness of routines. Third, spatial 
concentration of firms can also affect the opportunities of collective action as such initiatives are more 
likely to emerge among proximate agents that can more effectively control opportunistic behaviour. 
(Boschma and Frenken, 2005, page 294)
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A Prayer bead shops in Uzun Çarşı Caddesi, north of Bazaar. B  Ribbon shops: streets north of Bazaar.
C  Children’s wear arcade: Passage Street, North of Bazaar. D Silverware: Kalcılar Han.
FIGURE 7.17    Various District specializations
Scholars of EEG observe how: ‘After a threshold (a specific number of firms in the region) has been 
crossed, the leading region becomes more attractive for new firms to locate there, even if these firms 











































change, while maintaining stability. As one interviewee observed: ‘the Bazaar is like a living organism: 
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PART 4 Augmented Morphology - how information 
technologies allow us to re-read the city
Introduction to Part 4
In order for computation to emerge spontaneously and become an important factor in the dynamics 
of a system, the material substrate must support the primitive functions required for computation: 
the transmission, storage, and modification of information. Under what conditions might we expect 



















contributes to enabling CAS dynamics [See Below].  
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each agent within the system is able to process information about its immediate environment and 
autonomously adjust its behavior in response to variations in steering inputs. 














































































































































1 The nature of the agents seeking fitness, and how these agents can be designed so as to have multiple 
capacities, or ‘degrees of freedom’. Agents are conceptualized as ‘smart’ urban elements designed with 
the capacity to be mobile or mutate their functions.
2 The nature of the resources or energy driving the system. Each element is designed such that its 
capacities ‘feed’ or channel urban demands. Accordingly, how well each element is ‘used’ or ‘activated’ 
is predicated upon its capacity to ‘satisfy’ or channel particular urban flows.






















§  8.1 Part 1: Overview of Projects
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a platform is being used. By means of this feedback, ‘fit’ bridge locations with widths that ‘sync 
up’ with actual pedestrian flows emerge over the course of time. Bridges can alter their widths at 
different times of the day or week or relocate altogether in response to shifting urban flows.39 As bridge 
locations stabilize, pedestrian patterns shift, such that the relationship between bridge locations and 
pedestrian activities co-evolve over time.





























Accordingly, ‘rather than putting all resources into a large idea that might fail, this method of city 
planning operates using CAS principles by providing a platform of parameters that allow ideas to be 
tested out in the real world by agents before they are implemented […] to create an emergent urban 


















arriving more promptly allowing, 'users to explore their [travel] options based on their own criteria and 






































































built fabric of cities needs to be understood as a highly intelligent artifact itself, rather than simple, 
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dead matter’ (2017, page 204). They frame this artifact as, ‘an intricate, dynamic and multi-faceted 
system for the storage and retrieval of information related to a wide range of urban societal processes’ 
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or ‘degrees of 
freedom’)


























































































































As Francis Heylighen describes, 'one way to understand this is by noting that more energy “pumped” 
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into the system allows more amplification of small differences (positive feedback), and therefore 



























































































entangled or imbricated with human agents (Leonardi, 2011). Accordingly, while the mobile vending 





the design of the system. That said, in all cases the physical elements in the system were designed 













Adaptive agents are defined by an enclosing boundary that accepts some signals and ignores others, 
a ‘program’ inside the boundary for processing and sending signals, and mechanisms for changing 
(adapting) this program in response to the agent’s accumulating experience. Once the signal/boundary 
agents have been defined, they must be situated to allow for positioning of the relevant signals and 
boundaries. That is, the agents must be placed in a geometry that positions populations of agents of 
various kinds and localizes non-agent ‘resources’. (Holland, 2012, page 24)
FIGURE 8.1  Urban Agents as Information Processors:
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possibilities of navigating the urban, such that we can find exactly what we want, rather than what 
has been placed before us. This paper argues that smartphone technologies produce a more fluid 
engagement with urban space: where space is not so much ‘given’ as ‘enacted’. In this context, notions 
of ‘legibility’ (Lynch, 1960) take on new, algorithmic and virtual forms. Thus, where ‘the legible city 
waited to be read, the transparent city of data waits to be accessed’ (Hamilton et al., 2014). Here, 
stable features dissolve as urban space becomes increasingly fluid and contingent, no longer limited 












revisions. Portions of this paper also appeared in an earlier version, entitled: ‘The Smartphone as 
Urban Mediator And ‘Sixth-Sense’: A New Platform For Recognizing And Acting Upon The Signals Of 
The City’ co-authored by Sharon Wohl and Sean Wittmeyer and presented at the 14th Meeting of the 
AESOP Thematic Group on Planning and Complexity ‘Taking Stock of Complexity Sciences: Evidence of 
Progress in Urban Planning?’ Held in Bamberg, Germany; Feb 11 + 12., 2016. I am indebted to Sean 
for his initial contribution in helping frame ideas that have since been elaborated upon in this paper.
Preamble
A teenager is visiting Paris for the first time. Numbed by her familiarity with the ubiquitous imagery of 
the Eiffel Tower, she barely spares it a glance. She has, after all, seen the landmark many times before - 
its presence being fed to her in endless photos, video-clips and webcam feeds. Her only thought is that, 
after all the hype, it appears smaller in real life. Her eyes return to her smartphone, which is tracking 
the emerging vectors leading to an Indie band’s pop-up gig. Her trajectory shifts, and she ignores the 
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moving crowds ahead that might, in an earlier time, have drawn her towards the Champs D’Élysée. 
Instead she follows cues emanating from her phone, heading onto a side-street where an Uber idles. 
At that moment a push notification sounds, causing her to pause and reconsider her options. She 
has arrived at a fork in her mediated virtual road. While the pop-up gig remains compelling, she is 
alerted to the fact that another band is trending at a club in the 18th arrondissement. Weighing her 
options, she checks the reviews of this new band and makes her decision based upon its ratings which, 
at that moment, are marginally higher. Typing a quick message, she alerts her Parisian cousin as to 
her course, and they plot their rendezvous. Her cousin, a well-positioned node in his social network, 
in turn posts their evening’s plans on social media, amplifying the draw to the club in the 18th. The 
reinforcing feedback loops initiated by this sequence of events in turn pull greater numbers to that 
site, as his friends tell their friends... Meanwhile, at the other end of town, the other pop-up gig location 
fails to gain traction. Its niche appeal or ‘fitness’ is geared towards a similar demographic. Had initial 
conditions differed slightly – causing the teen’s moment of decision to veer the other way - it might 
equally have manifested as the ‘happening’ event of the evening; but on this particular night its 
capacities remain dormant.












‘the iPhone does not feel like a desktop or phone experience, but instead something immediately 
recognisable as a personal interface to ambient information… embodied by tangible interfaces 






information, allowing the city to be perceived in new ways. Accordingly, ‘for contemporary citizens, 
the act of reading, filtering, and interpreting the city is increasingly performed by software…in such 
technologies, the perception and navigation of geospatial volumes often seem to be less a factor 











downtown pub that is just a short walk away. This ‘ambient findability’ (Morville, 2005), constitutes a 








‘environment’ no longer describes a set of static co-ordinates forming a frame within which bodies 
move but a continually changing tableau in which bodies appear to have motility and which therefore 
has the ability to redefine itself in real time. The fixed frame becomes a continually unfolding, fluid and 
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§  9.2 Part 2: Shifting Pattern Perceptions, New Actionable Behaviours
Kevin Lynch’s work on imageability has, for decades, served as core to our understanding of how 
individuals use spatial cues to ‘get their bearings’ within the civic realm and navigate within that 











































































































































































































... since neither tendencies nor capacities must be actual to be real it would be tempting to give them 
the status of possibilities. But the concept of a possible event is philosophically suspect because it is 
almost indistinguishable from that of a real event, the only difference being the former’s lack of reality. 
Rather, what is needed is a way of specifying the structure of the space of possibilities that is defined by 
an entity’s tendencies and capacities. (2011: 5)
It is this space of possibilities that physicists describe as ‘phase space’, and which Delanda (following 






... we live in an open, problematic world, as shown by the non-linearity of causes and the complex 
affects they give rise to and by the non-linearity of models which include multiple attractors. Thus we 































































orienting himself in space, he describes how, ‘my Android phone indicated a large group of protesters 
was on its way from the #Occupy Boston camp at Dewey Square and would soon turn a nearby corner…



























































































§  10.1 Summary of Research Objectives
In order to summarize the Ph.D. research, I would like to reiterate the core question that I outlined in 
the introduction:
What physical and morphological conditions need to be in place within an urban environment in order 
for CAS dynamics to have an opportunity to arise - such that the physical components (or ‘building 
blocks’) of the urban environment have the capacity to discover functional configurations in space and 
time as a response to unfolding contextual conditions?
In order to answer this question, I set out to:
A undertake a detailed examination of the key dynamics associated with complex adaptive systems that 
allow these to hold emergent, self-organizing and evolutionary capacity (regardless of the system under 
study);
B identify the corresponding physical characteristics that need to be present within the urban 
morphological setting in order to instigate the unfolding of similar dynamics;
C formulate and corroborate a clear analogical appropriation of CAS theory that illuminates the basic 
requisite requirements for physical urban environments to function as Complex Adaptive Systems.
In order to make this question useful for designers, I aimed to:
D offer a conceptual framework that makes the principles of urban CAS dynamics more understandable, 
intuitive, and operational for Urban Designers.
E  demonstrate how this formulation might be employed to steer design processes, whereby designers 
create ‘potentialities’ rather than designs, and steer or instigate - rather than control - dynamic urban 
processes




A undertake a detailed examination of the key dynamics necessary for CAS processes to manifest in urban 
situations.
This examination concludes that the following key attributes need to be in place for CAS systems to 
evolve [see Figure 10.1]:
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B identify the corresponding physical characteristics that would need to be present within the urban 








C formulate and corroborate a clear analogical appropriation of CAS theory that illuminates the basic 
requisite requirements for physical urban environments to function as a Complex Adaptive System.
By framing my understanding of CAS through an urban classification system provided by Lynch, I 
endeavour to meet objective ‘D’:
D provide a conceptual framework that makes the principles of urban CAS dynamics more 



















E  demonstrate how this formulation might be employed to steer design processes, whereby designers 


















































































§  10.4 Further Relevance
Beyond responding to the questions laid out at the outset of the Ph.D., some aspects of the research 
have become relevant that contribute to a variety of other research agendas, as outlined below.
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adaptation and retention. Hence, the critique argues that NU’s premise falls short, in part because it 
does not acknowledge the critical component of process when it attempts to codify form.

















































































- Sharon Wohl, 2018
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This paper was previously published in Space and Culture (2017c)
Introduction
Without the public oneiric spaces of the arcade or the square, without the people who can help us 
shape and articulate our wishes, we lack places to do our dreaming. We are left without sites on which 
to engage each other when we awake from that dreaming and try to make our wishes real. We are left 
































allow common cultural practices to be performed. I argue that the Cay Bahcesi, by providing the spatial 
context in which to situate these practices, offer unique value as shared cultural touchstones that help 
open gates of tolerance.
§  11.1 Part 1: Historic Influences





































The Garden within the Coffeehouse context
Ralph Hattox (2000) identifies three types of coffeehouses: the take-out stall, the modest shop, and 
the grand ‘house-style’ coffeehouse that included an outdoor component. Hattox describes the coffee 
garden environment as offering, ‘a park or gardenlike atmosphere … surround[ing] the patron with 
refreshing sights and sounds unlike those of either the city or the desert’ (2000, page 81). He also 
refers to the presence of outdoor mats, shade trees, trellises, and large benches. Descriptions of this 
outdoor aspect of coffeehouses are also found in various traveller diaries. In Julia Pardoe’s accounts of 
Istanbul, for example, she describes ‘a long street, terminating at the water’s edge […] overshadowed 
by limes and acacias, beneath which are coffee terraces; constantly thronged with Turks, sitting gravely 
in groups upon low stools not more than half a foot from the ground’ (quoted by Hamadeh, 2008: 121, 
see also Johnson, 1922, p. 262). Coffeehouses are described as extending into the street (Tokman, 
2001), where the coffeehouse opens ‘onto a courtyard surrounded on three sides by wooden platforms 
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became increasingly popular as socially inclusive environments, which ‘brought men and women 
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This drive for a common language of political discussion is in some ways admirable, since it seeks to 
resolve disagreements rather than simply eliminate them, but at a fundamental level it is misconceived. 
Some ethical and political differences simply do not go away; some conflicts can never be resolved, 
only managed […] We often have genuinely differences with those who share our political fate. We may 
dislike those we have to live with, or simply be indifferent to them. And yet these divergences will not 
surrender to reason, no matter how assiduous and extensive our attempts to resolve them in that way. 



















































by all as being paternalistic and authoritarian, negating, ‘the historical and cultural experience of the 









perspective). Thus, ‘the plurality one finds on streets still defy the simplified ideological polarization 










realm is no longer possible (nor desirable). Further, ‘affinities, shared goals and political alliances 
also originate from contested urban space, where interaction, albeit propelled by uncomfortable 









§  11.3 Part 3: Conclusion - Tea Gardens as Shared Cultural Touchstones?
Human memory is spatial. The shaping of space is an instrument for the shaping of memory. A shared 
space – such as a street – can be a locus of collective memory…it can express the accumulation of 
memories from below, through the physical and associative traces left by interweaving patterns of 
everyday life. (Hebbert, 2005, page 592)
Geographer Amy Mills, in her study of cultural co-existence in Istanbul, highlights the specific role 
that memory serves as a vehicle for constructing shared beliefs and identities (2010). Mills identifies 
how physical space can provide the infrastructure that memory cleaves to, ‘the social space through 
and on which memory is constructed’ where we ‘imagine, narrate and practice the social relationships 




































‘Turkish people will fight anywhere, but not in Tea Gardens’. Echoing this sentiment, anthropologist 
Christopher Houston observes how conflicts and suspicions are temporarily suspended within the 
Tea Garden, allowing new relations amongst people to be imagined. The space performs, ‘as neutral 
ground by both Islamist and laic subjects …[where] the ‘dark’ and ‘civilized’ faces of Islam sip tea, drop 
crumbs and fill ashtrays side by side, sometimes even at the same table’ (2001, page 86). Similarly, a 
newspaper columnist describing the array of identities co-mingling in a Tea Garden in Bursa, writes, 
‘most of the young women wear the loose-fitting headscarves traditional in Turkey; others, the more 
elaborate and constraining ones that are a mark of newer currents in political Islam. Still others are on 



















tolerance’ as a common cultural trope, cited by ‘leftists, human rights activists, secularists, and 























de memoire where memory remains embodied as social practice, taking root ‘in the concrete, in 
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